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[ft*^ 1 ] mmmm(D i mimi-'iK(Dmmtih^(D 

5V^t*7W/l^^^^OS i O2 , C a F2 , Mg F2 , Z 
rO, HfO, 7ym^mm<D{^fli>^*^bfJ:?>:zt^m 

m::.mmmrPrMi)\ mm. cvd, x/^y^'y>-^^ 

tfrlB#)PW:i5Ca F2 , MgFg, Z r O, 

HfO, 7s/ig;S«ffll«fsiixd-*^P)Jfc5ri:Sr#Sti:1- 

[0 0 0 1 1 

1^ \cm^m v-xm^^i- ^^m- s fc 

[0002] 

iff t $ J; o -C(HlJFf*&^ (QHIfj^ « ffi i 

Wm<n^^'^t> 5 r t i •? , ^cD|sIJf*&^Sr3feaffi 

[0 0 0 3] Ld^U ^l?3fc7T-f^^-OMSdSft/jNi: 

fiSgftiilfv-^^rAicigbrv^Szafitil. 55 



[0 0 0 4] *afi. S^^^Sr^^r-l'^^-t^lM 

il# t *tc^|gic*lfe 5 J; 5 (c o T t fco 
[0 0 0 5] r(DSll^3fe5^fflv^5*^feo#a•. ±is<^j; 
5^-t&^^MPB;a5i^5 0 0nmtiWl^^^^fc^^). 2*<D^t* 

[0 0 0 6] Jifaco2 3tS:tr^?#$-e-5T*;^ai(-{i, 

[0 0 0 7] r <73/cfe. _hEP«3M(-m-et b 

oTt/cd\ r(D;^mi40 4 (a) {c*i-J;5t-. 5^ 

{itSv'y b-^x^' 2 1 ^fflV^T. K r F3idf-->-7W— f 
)t 24 8nm) 2 3 Sr^Ov;',^ 2 1 RgltL. 

5o ''^d^. il4 (a) iCil, 3T2 2A(Cjolt§^#^ 
/N'^J'-VB 4Sr5)-:S^9-^-r<IS::*:UTS^LTfc5o 04 

(b) . 114 (c) (i^^imfSffi-?;^^ 2 icDilfffi 

D©I!!Hi2 6 5r®S:Jt. |!!1«E2 6 W(-li&I^C#g<0ia^2 7 

[0 0 0 8] {iti-?;^^ 2 1 (DlU]jt2 6(Oai^ (Cj^2 
7i:I!!H»2 6i:(Di^$(D||) D}4. R3fc3fc-e*>5:^:5fiX 
•^L'— (If-A) 2 3 0ttffi?r7t^-:^T>'fftt|gS« 

^^2 l>5-6.ttl5^;fe3t (If-A) tt, [il$f3fe<?5 3 5%£i 
iLk^ts-fy:^ 1 ?5c©|HlJf3fe 25Bt-v^f-;^iR(D|lI 

W3¥;2 5 Cd^fiJ^tiSo ^(Dfi^b. ^(D':fyy.l t^(D 
lH]Jf3t2 5Bt-^-r-^-;^i7;):©iiij;f)t2 sciriSff:^ 
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[0 0 0 9] 

c(D'f-mi^x'9^-7r4^<-2 2mmif^^^i^?>^ 

yr4^<~2 2\m%^n^mfx^i-\::-xm^^z.. m 

[00 10] *fc, 04 (a) <Di:ofi:^n.Xm^U2 
5B, 2 5CSr3fe7T-l'^^-2 2lCfl8JWi-5i:. 3fe7T 

^/^-2 2 5rlSaLTV^5TO^5^^^2 5 B, 2 5C 

v\ ll«(>:3t7r-l'/^-2 2{cB3fc§ti5liI*ft&i^(-:^ 
[0011] ® J; 5 T'i^lffi.^j^M 

[0 0 12] 

[0 0 13] icD#^, ^(D^^mm*m^h^^^\-i-y 

;VJ^i^<DS i O2 , C a F2 , Mg Fg , Z r O, H f 
O, 7 s'iH^ltliO^ti^^^^fe^S ^hii^mt. LV\ 

[0 0 1 4] ^©{¥:aS^5|f:$ 0. lmm~2m 

[0 0 15] ±|Bg6<J?r»^-r5*|gM©t>5 lo©|lI 

m^^(D%'^mKmmmmi'^. mm. cvd, ;^/-? 

y ^ y ;^ t° ^ =r - h ?*^<DMffMS(c J; "9 ii? < 

[0 0 16] rcoij-a-. 3I3J!£«:4S;ej|^;5.p,/^(9^ 
«-S|S|-«;S5Ca F2 , Mg Fg , Z r O, H f O, ^ypg 

[0 0 17] *^p^ic^ov^r^i. [mittfl^coiSffg jMl 



x\ ^yT-(^<~mm^in6mm^^i'xm'^^z 

[0 0 18] 

♦&i^j^^mffi'^;^i5'©»fffiia (a) t^ffiia (b) 

hhtcmm. mic. mm2 6(D'picmmi'iA<^rc'o . % 

OiLTtt. i?^0. lmiii~2miii<Z)^^||lt>Pj-LT 
SlK^'iS i O2 , C a F2 , Mg F2 , Z r O, H f 

^■/vA^f4^@-v;^^'3^#:2 1 <Dmm2 6 fcifl,*2 7;i5t^ 

[0 0 19] ^(DiiotmrkXh^b. mm.2Qb{h^ 
2 7 WtP>tbfc«SSr3t:7T'f/^-2 2 (04) fflltc 

#«-r5»;j^-i?fci9. mm2 6^\c\±i-^m\^tiv^(Dx\ 

^^'^.(Dmn 2 6 t Oft 2 7 ®» 9 iS L/-?^ -i^ g 
IS»$ti2)fc&. 7t7r'f^^-2 2(Cff^^§tv2)[HljTt& 

[0020] if%m(Dh 5 1 o<D^ffi^j(o[Hijifl&^-ff^;^ 

r SBJ T'j^ss® 1 ffii-Ff £ w» 9 s L b° s/ 5" t $ -e^^ 
mmm2 q tih^2 1 ^m.\ifxti^^<'4-rv -mm 

m^^=f--!^n\±^-77.i^:^W2 1 (Ol!ni»2 6 i:i5^2 7 
dSSS{tP>tbfc«ffi(C, H2 (a) tC^-t-J;5(-s 

g F2 , z r o, H f o, y ym^mmm(Dmm s i 

cvD. x/N°y^yyi^\ ;^fc°i/=i-hs^ 
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[0 0 2 1] ^om. El 2 ( b ) Jc^t" i 5 
)tSfJi3 1 (^mW^fflSrCMP (chemical me 
chanical polishing) &^<DWMW: 

[0 0 2 2] ^(DXoKhxwhntciiLm^:^^^h. m 
KDhcocom^tmmK. %yr^^^-2 2(D^m.^^h 

\z.\mm\^f^^^(ox\ »T'«c7)iy]ffi2 Qt{h^2 7(Dm 
2\m^^^i>m^^^\:ixm^±\:^^^t\±fi:\\ * 

[0 0 2 3] El 3 mtm^7.^M^ 2 1 (D%M-XM<D 1 

-fy^^. 1 12tti^nA»m. 12A 

1 2 B}l^ni.«JIfMP§l5. 1 
S^^S^Hl-^v':^ 1 3 Af^l^v^;^ ^/^°^--^/. 13 
B\^ui/7sYfMu%. 1 A\tm'^U (tr^-.^) > 2 1f^ 
m^-r:^^^ 2 6ft[MI«. 2 7^^fi^-efe^o 
[0 0 2 4] ^T. 0 3 (a) tc^1-J:5(-. ^^SS 
1 l_bJCl 5 0 Alf:cO:^ni^^Ml 2^;^/^^/^(CTjt 
MLfc:/^^^^;^ 1 OSrffifiLfco :^ni^»|I12fl, 

X\ 1 0 0~2 0 0Aff^Sjg^^T*fo5o 

[0 0 2 5] lk\^^X\ EI3 (b) tc^'rJ:^}-. 
i^v';^ h 1 3 LT^^. a^;^i^v^;^ hRE 5 l O O P 

(PiLfb^ (*) &fflV^. i?:^4 0 0nm(cM* 
[0 0 2 6] ^t^^ft, EI3 (c) mi^B 

U-J'Ts y 1 3^S^llffiBSBMEBESIII (ETE 
CaS) 2/iC/cm^ ^\ iy|#2 6(C 

[0 0 2 7]B:)fe^, 9 0t:-t?5^)^W"^-:^^ (FEB: 
Post Exposure Baking) Lfc#^ 
2. 3 8%igitC0TMAH (y^ h ? ;^ ^7 A 

III3 (d) (ii^^iS^'c^BfacJows;^;^ 3A 

^?FMbf-o ^^:lb\ M7tti(^-<-^ (PEB) JlS^h^^ 

}b(Dh(OXh^o 



[0 0 2 8] l^v^;^^ h/^^ — ^-1 3 A^-ey^>J^ 

tLT. CHo cu i^^:^^Wi\^^XVy4=^yf-:y^\^ 
E13 (e) \Z.^'r^0fi:^^J>MW<^->12A 

[0 0 2 9] ^V^T^ 0 3 (f ) tC^f i 5 f-. ^ni. 
^M^^'^-^-l 2A^^;^^^UTCF4 ^^s^m^^X 
^^*tgl 1 2 4 0 nrntm^yf-^^^^^fZo W 

fl^ m^2 0 0--A0 0nm(DmMXM^l^X:x.y^l/ 

^t>-^mxh^o 

[0 0 3 0] r<7)m. El 3 (g) K^^X^OK^ 7 0°C 

(DmB.Kxui>y. ^/^^->'l 3 A^iijiiL. ^fev^-e. 

03 (h) \z.7^^i:o\^. mmm^^V ^J>^r:y^:=^^ 

r|^*L. ^^^a^ST. ?^$ 2 4 0 nm, "dy^ 
1. 0 7 0 Mm(7)^^ ([^#2 7) &^^— ;^ ([1D?# 
26) (Dfiffi-^;^^*#:2 1 ^^^LfCo 
[0 0 3 l]j^V>r. J¥$0. SmmCO'&^^F^S^^ 

^$::h'fcfitg^;^^^:ft:2 1 coy^ ;^ • 

[0 0 3 2] £Jl±. *lilP^o0Jr1#i^?l^^ffl^a:ffi^^^ 

m.m PIS ^ tL-ra^ (omu^'^'^xi:> s o 

[0 0 3 3] 

5jB$Ff*03t^W(c:SP^/^*J)|sfH;6^ CVD. ^ 

[ElffioffiW^fiP^] 

[0 1 ] imm-c^^ 1 ^JSMcDEJffl&^ff^j^gffittl^S'r 

y>>^(Dmwmh^wmxih'^. 

[0 2] *^PJicJ:^Sij(D»liM(7)[HlJf*&^?i^i^mffl 

'x-;^^oifffiBlT^fe5o 

[03] f4ffi'7;^^*flS(;oM5txe(^lfy^^Lfc»fffi 
0T-fe5o 

[04] 3tyr^/^--^lPXi:-?:tttv:fflv^bl^5^ffi•^y^ 

^ ^ IS ^ ^ o 0 fe s o 

1 0-"{uffi-?;^^c07'9>^^ 
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2 3 "Kr Faidfi/-^^— Jf3\i 
2 4•••^■^iSS/■?^?->- 
2 5 A-"0?)C7t (i;'— A) 
2 5B-7'7:=^l^lil*f3t 
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2 7 --fl^ 
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